











チニンは主に UGT2B10 によりN －グルクロニドへ，トランス－ 3'－水酸化コチニンは主に UGT2B17
によりO －グルクロニドへ代謝される．ニコチンの代謝能には大きな個人差や人種差が認められ，





関わっている．CYP2A6 の発現はエストロゲン受容体，酸化ストレス応答転写因子 NF － E2 related 























































































































































さいものは括弧内に表記した．AO: aldehyde oxidase, CYP: cytochrome P450, FMO: flavin containing mo-






















































































































































































ホ モ 野 性 型（*1/*1）の 被 験 者 と 比 べ て， 全 欠 損 型
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比は8.8 ± 2.6 （4.4 ～ 11.4）であり，その後，イソ
フラボンサプリメントを5日間服用した時の値は6.7 ± 
1.6 （4.0 ～ 8.2）と有意に低値を示した．*P < 0.05 















































































レセプターであるpregnane X receptor （PXR）に
よっても，コアクチベーターであるperoxisome 
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ᅗ㸷 CYP2A6ࢆ㌿෗άᛶ໬ࡍࡿ㌿෗ᅉᏊ 
図９　CYP2A6を転写活性化する転写因子
ARE: antioxidant response element, C/EBP: CCAAT/enhancer－binding protein, DR4: direct repeat sepa-
rated by four nucleotides, ERα: estrogen receptor α, ERE: estrogen response element, HNF4α: he-
patocyte nuclear factor 4α, Nrf2: NF－E2 related factor 2, PGC1α: peroxisome proliferator－activated 
receptor－γ coactivator 1α, PXR: pregnane X receptor, RXRα: retinoid X receptor α
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Factors causing interindividual variability in nicotine metabolism
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Abstract
Smokers intend to smoke cigarettes to keep the concentrations of nicotine in body owing 
to nicotine dependence. Absorbed nicotine is rapidly and extensively metabolized, and only 
10% of the nicotine dose is excreted unchanged in the urine. Major metabolic pathways of 
nicotine are cotinine and trans－3'－hydroxycotinine formations catalyzed by CYP2A6. Nicotine 
and cotinine are converted to N－glucuronides mainly by UGT2B10. Trans－3'－hydroxycotinine 
is converted to O－glucuronide mainly by UGT2B17. Large interindividual and interethnic 
differences in nicotine metabolism were observed, and these differences considerably attributed 
to genetic polymorphisms of CYP2A6, UGT2B10, or UGT2B17 genes. Japanese show especially 
lower cotinine formation and higher frequency of CYP2A6 defective alleles than Koreans, 
Caucasians, and African－Americans. Association of genetic polymorphisms of the CYP2A6 gene 
with smoking behavior or cancer risk has been revealed. Non－genetic factors such as diet 
and environment may also contribute to the interindividual variability of nicotine metabolism. 
Transcriptional regulation of CYP2A6 via estrogen receptor, pregnane X receptor, or NF－E2 
related factor 2 would be involved in sex or interindividual differences of nicotine metabolism. 
Nicotine is used for replacement therapy for smoking cessation. We must pay attention to a 
possibility that poor metabolizers may suffer from toxicity of nicotine with appropriate dose for 
extensive metabolizers.
Key words :  CYP2A6, UGT, genetic polymorphism, transcriptional regulation, enzyme 
inhibition
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